
J Raptor Res. 36(2):91-96

© 2002 The Raptor Research Foundation, Inc.

AN URBANOSPREYPOPULATIONESTABLISHED
BYTRANSLOCATION

Mark S. Martell^
The Raptor Center at the University of Minnesota, 1920 Fitch Avenue, St. Paul, MN55108 U.S.A.

Judy Voigt Englund
Hennepin Parks, 3800 Co. Rd. 24, Maple Plain, MN55359 U.S.A.

Harrison B. Tordoff
Bell Museum of Natural History and Department of Ecology, Evolution, and Behavior, University of Minnesota,

St. Paul, MN55108 U.S.A.

Abstract. —We evaluated the success of an Osprey {Pandion haliaetus) translocation program which

released, by hacking, 143 juveniles into the Minneapolis-St. Paul, Minnesota area from 1984-95. All of

the released, and 80% of 194 wild-fledged birds, were banded and color-marked as nestlings. The first

nesting attempt occurred in 1986 and the first successful nest was in 1988. By the end of the 2000

nesting season, we had documented 131 nesting attempts, 90 (69%) of which were successful. The
greatest number of occupied sites in any year (19) was in 2000, while the most productive .sites docu-

mented in any year (13) was in 1999. From 1987-2000, 194 wild-fledged chicks were produced in the

Twin Cities area. Mean number of young fledged per occupied nest during this period was 1.57 (range

= 0-2.3) and mean number of young fledged per successful nest was 2-17 (range = 1-2.7). Overall

nest success was 69% with a small number of sites and individuals responsible for a disproportionate

number of fledglings. Released birds were more likely to return to nest than wild-fledged birds, and
more males than females returned to nest. Mean female dispersal distance (384 km) was greater than

that of males (27 km). Weconclude that this translocation was successful and with proper management
this population will remain stable or continue to grow.
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Una poblacion urbana de aguilas pescadoras establecidas su traslado

Resumen. —Evaluamos el exito de un programa del traslado de aguilas pescadoras {Pandion haliaetus)

el cual libero, 143 juveniles dentro de Minneapolis-St. Paul, area de Minnesota de 1984—95. Todos los

liberados, y 80% de las 194 aves volantonas, fueron anilladas y marcadas con color cuando eran pollue-

los. El primer intento de anidacion ocurrio en 1986 y el primer nido exitoso fue en 1988. Para el final

de la temporada de anidacion del 2000, hemos documentado 131 intentos de anidacion, 90 (69%) de

los cuales tuvieron exito. El numero mas grande de sitios ocupados en cualquier ano (19) fue en el

2000, mientras que la mayoria de sitios productivos documentados en cualquier ano (13) fue en 1999.

De 1987-2000, 194 polluelos emplumados en vida silvestre fueron producidos en 1 area de las ciudades

gemelas. El numero promedio de juveniles emplumados por nido ocupado durante este periodo fue

1.57 (rango = 0-2.3) y el numero promedio de juveniles emplumados por nido exitoso fue 2.17 (range
= 1-2.7). En conjunto el exito de anidacion fue 69% con un pequeno numero de sitios e individuos

responsables de un numero desproporcionado de volantones. Las aves liberadas probablemente retor-

naron mas al nido que las aves emplumadas en vida silvestre, y retornaron al nido mas machos que

hembras. La distancia media de dispersion de las hembras (384 km) fue mas grande que la de los

machos (27 km). Concluimos que este traslado fue exitos y con un manejo adecuado esta poblacion

permanecera estable continuara creciendo.

[Traduccion de Cesar Marquez]

Translocation, the movement of eggs, young, or has become a widely used conservation manage-

adults from a wild population to a new location, ment tool for many species of wildlife. Recently,

Cade (2000) reviewed 52 translocation projects in-

^ E-mail address: marte006@umn.edu volving 25 species of diurnal birds of prey. Osprey
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(Pandion haliaetus) translocations have been suc-

cessful in Pennsylvania (Rymon 1989), Tennessee

(Hammer and Hatcher 1983), and North Carolina

(R. Bierregaard pers. comm.). Currently, Osprey

translocations are ongoing in the United Kingdom
(H. Dixon and R. Dennis pers. comm.), Missouri,

Ohio, Colorado, and Iowa U.S.A. The success of

translocations is often evaluated by the number of

released animals and their offspring that establish

a self-sustaining population (Griffith et al. 1989,

Cade 2000). In long-lived species like the Osprey,

reproductive effort and population stability, impor-

tant factors in determining success, can take many
years to measure. Maintaining the support and in-

terest necessary to monitor these parameters over

time can be more difficult than the initial trans-

location effort.

In Minnesota, Ospreys historically nested in the

east-central portion of the state (Roberts 1932),

which now includes the Minneapolis-St. Paul urban

area. By 1900, this population had disappeared due

to persecution and loss of suitable nest sites (Rob-

erts 1932, Gillette and Voigt Englund 1985, Coffin

and Pfannmuller 1988). Although Ospreys contin-

ued nesting in northern Minnesota even through

the DDT era in the mid-1900s, there was no nest-

ing recorded in the southern part of the state, par-

tially due to the species’ reluctance to colonize new
areas (Poole 1989). In 1984, a program to restore

a nesting population of Ospreys in the Twin Cities

area was initiated (Gillette and Voigt Englund

1985). The effort focused on hacking translocated

nestlings from northern Minnesota and erecting

artificial nest platforms (Martell et al. 1994, Martell

1995). Using techniques similar to those employed

in Tennessee (Hammer and Hatcher 1983) and

Pennsylvania (Rymon 1989), we released 143 trans-

located Osprey nestlings at eight sites in the Twin

Cities area from 1984-95. Here, we examine the

characteristics of this new urban population estab-

lished by translocation.

Methods

The study area included a seven-county region in east-

central Minnesota centered around the cities of Minne-

apolis and St. Paul, here referred to as the Twin Cities.

From 1984-2000 we banded all 143 released nestlings,

and 156 of 194 wild-fledged chicks (80%) from the study

area. Ospreys released in the first 3 yr of the program
(35 birds) were banded with a standard aluminum U.S.

Fish and Wildlife Service (USFWS) band that was anod-

ized blue (1984) or gold (1985-86). Ospreys released af-

ter 1986, and all wild-fledged young, were banded with a

silver USFWSband and a black, lock-on, aluminum, al-

phanumeric coded-color band. Wealso banded and col-

or-marked six nesting adults. More than 30 nest plat-

forms were erected in the area, some under our
direction, others independently.

Previously-occupied nest sites and other nesting plat-

forms were visited several times annually, and reports of

other Osprey nesting activity in the area were checked.

Wemonitored nest sites throughout the breeding season

to determine occupancy (defined as the presence of an
adult pair)

,
and productivity (number of young at band-

ing), and to identify nesting adults where possible. We
calculated annual survival through V4 territorial years de-

fined as: “the record of one territorial adult from one
breeding season to the next” (Tordoff and Redig 1997)

Dispersal distances between fledging and first-time nest

sites were calculated by mapping sites using a Global Po-

sitioning System (GPS) receiver, then entering coordi-

nates and calculating straight-line distances on ArcView
Geographic Information System (GIS) (Environmental

Systems Research Institute, Inc. [ESRI], Redlands, GA)
Statistical tests were done using Statistix 7 (Analytical

Software, Tallahassee, FL).

Results

Nesting and Productivity. The first nesting at-

tempt occurred in 1986 by a translocated male and

two unbanded females less than 3 km from where

the male was released in 1984. Although eggs were

laid, no young were produced. In 1987, after eggs

again failed to hatch, a translocated chick was

placed in that nest resulting in the first parent-

raised Osprey fledgling in the Twin Cities area

since the late 1800s. The number of territories and

production of young increased in the following

years (Fig. 1) so that by the end of the 2000 nesting

season we documented 131 nesting attempts, 90

(69%) of which were successful. The highest num-
ber of occupied sites in any year (19) was in 2000,

whereas the greatest number of productive sites in

any year (13) was in 1999 (Fig. 1).

Wecalculated the change in the number of nest-

ing pairs (lambda) for the years 1986—2000 and

found the change to be one or higher for all years

except one (1996). Weused a simple regression of

the log of lambda against the number of pairs and

found a density dependent decrease {F = 2.82, P
= 0.1192, df = 13) over time, consistent with the

growth of a new population.

A total of 194 wild-fledged chicks were produced

in the Twin Cities area from 1987-2000, in addi-

tion to the 108 chicks released during that time

(35 were released from 1984—86) (Fig. 1). During

this period the number of wild young fledged per

occupied nest was 1.57 (yearly range —0-2-3) and

the number of young fledged per successful nest

was 2.17 (yearly range = 1.00-2.7).
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Figure 1. Number of hacked young, number of occupied sites, successful sites, and wild young Ospreys produced

in the Twin Cities, Minnesota area, 1986-2000.

Individual Site Characteristics. From 1986-2000

nesting was attempted at 26 sites, 20 (77%) of

which produced young. Fourteen sites (54%) were

initiated in the last 5 yr of the study; nine were

productive (45% of the productive sites). Only two

sites have been occupied continuously since 1988.

Adults at four sites produced young successfully ev-

ery year since they became occupied (8, 6, 3, and

2 yr). Three productive nests (15%) were aban-

doned and not occupied in subsequent years. One
site was abandoned after 2 yr of successful nesting

due to usurpation of the nest by Great-horned

Owls {Bubo virginianus)

,

forcing the pair to move
2.5 km to a nearby nest where they have fledged

young successfully for the past 3 yr.

Of 20 productive nests, 13 (65%) were in a park

or protected park-like habitat, four (20%) were in

backyards of private residences, and three (15%)
were in industrial areas. All but three of the nests

that Ospreys attempted to use were on platforms

erected for them; the only non-platform site where

young were produced successfully was a nest built

by Ospreys on the top of a water tower. The other

two non-platform nests were built on power trans-

mission poles and destroyed by lightning or re-

moved by the utility company.

Five sites accounted for 48% of the young pro-

duced and four of seven local second-generation

breeders. Four of these sites are among the oldest

in the study area, having been occupied since at

least 1992. Three sites are within 4.5 km of each

other in Carver Park Reserve and produced 32%
of the wild-fledged young during this period.

Fidelity, Dispersal, and Nesting Age. We were

able to identify at least one adult at 21 (81%) nest

sites, representing 94 (72%) nesting attempts. We
identified 23 marked individuals (16 released, 7

wild; 2 females, 21 males) nesting in the area from
1986-2000. Additionally, five female Ospreys band-

ed as nestlings in the Twin Cities (four released,

one wild) were reported nesting outside the study

area in Dickinson County, Iowa (P. Schlarbaum

pers. comm.); Benzie County, Michigan (S. Postu-

palsky pers. comm.); Cook County, Illinois (S. Fejt

pers. comm.); Stark County, Ohio (S. Peters pers.

comm.); and Crow Wing County, Minnesota (M.

Martell pers. observ.). The Minnesota female was

nesting in the same county from which she was

translocated.

Released birds (20 of 143) seemed more likely

to return to the study area to nest than wild-

fledged Ospreys (8 of 125) through 1997, although

this pattern was not significant (x^ = 3.35, df = 1,

P = 0.0674). Released birds were also responsible

for more nesting attempts (62% of total) than

banded wild-fledged birds (13% of total). Twenty-

five percent of nesting attempts involved no locally

banded birds.

Differences in natal dispersal distances (log-

transformed) were not affected by whether they

were released or wild (i^i ,24 = 2.02, P = 0.17), but

were significantly different by sex (Fi ,24 = 16.48, P
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Figure 3. Age at first nesting for male Ospreys in the

Twin Cities, Minnesota, 1986-2000.

Figure 2. Natal-dispersal distance of male and female

Ospreys fledged in the Twin Cities, Minnesota, 1986-

2000.

= 0.0005). Females dispersed a mean distance of

384 km (SE — 146, N = 7, range —8-1075 km)
from their fledge site, significandy farther than the

males (AT = 20), whose mean dispersal distance was

27 km (SE — 5,5, N = 20, range = 1-65 km; Fig.

2 ).

Median age of males at first known nesting was

4 yr, and varied from 2-8 yr (Fig. 3). In 2000, the

median age of all marked Ospreys nesting in the

Twin Cities was 8 yr. Using territorial years (Tor-

doff and Redig 1997), we calculated the annual

survival rate of marked territorial males as 91%,

The oldest banded Osprey nesting in the Twin Cit-

ies was a male released in 1984 and was still nesting

in 2000 at age 16. The oldest female recorded was

a released bird who was 10-yr old in 2000.

Band Returns. Seven band returns from outside

the study area have been reported, four from re-

leased birds, three from wild birds. All returns in-

volved juveniles, presumably on their wintering

grounds, from Colombia, Costa Rica, Ecuador,

Panama (2), and Peru (2).

Discussion

Translocations are considered successful if they

result in “a self-sustaining population” (Griffith et

al. 1989). Population viability analysis and other

modeling techniques can be used to determine

success objectively, although more often subjective

criteria are used (Cade 2000) . Webelieve that this

translocation effort was successful, at least in the

near term, as indicated by the continued growth

of the local population, high reproductive rates,

and the longevity of individuals coupled with the

return of breeding second-generation birds.

Productivity in the Twin Cities population (x =

1.57 young/occupied nest) is above the 0.9-1.

3

young/ occupied nest necessary for population sta-

bility (Henny and Wight 1969), and at the high

end of the range for North American Ospreys

(Poole 1989). While many factors influence pro-

ductivity, in our study population the use of artifi-

cial nest platforms, which have been shown to in-

crease nesting success (Seymour and Bancroft

1983, Westall 1983), seems important.

Early dependence on a small number of highly-

productive individuals and sites is probably to be

expected in a translocated population of this size.

Studies of established populations of Ospreys and

other raptors show that a small number of pairs

usually are disproportionately responsible for pro-

ducing successive generations (Poole 1989, Postu-

palsky 1989). Breeding success in Ospreys has been

shown to be positively affected by experience and

by retention of mates from one year to the next

(Poole 1989); similarly, our most productive sites

were among the oldest and had little or no turn-

over of males (females were not marked and thus

their turnover rate was not known).

The greater number of released birds returning

to the study area to breed when compared to wild-

fledged young is an interesting, and unexpected,

feature of this new population. Weexpected that

juveniles raised by their parents with no human
interference would be better equipped to survive

to breeding age. Two possible explanations for the

greater representation of released birds occur to

us. First, the released birds were able to return to

an area devoid of competition for prime nest sites.

As the translocated population increased, their off-

spring may have been forced into less desirable

sites because of local competition. The second pos-

sibility is that, contrary to expectations, released

birds may have had a higher survival rate during

their first year. Released Peregrine Falcons {Falco

peregrinus) in the midwestern U.S. had greater sur-
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vival to breeding than wild-fledged falcons (Tor-

doff and Redig 1997), presumably because of the

greater amount of food available to released birds,

food available until they are fully independent

(Tordoff et al. 2000). This same factor may have

been at work here; our site attendants made sure

that food was available twice a day until the young
birds had left the area, perhaps resulting in heavier

birds with a greater chance of first-year survival.

Another striking feature of this population was

the tendency of males to return to the study area

to breed, as opposed to the almost total lack of

returning females. The greater dispersal distance

we found for females {x —384 km) vs. males {x —

27 km) has been noted in other Osprey popula-

tions (Poole 1989, Postupalsky 1989). These sex-

influenced dispersal patterns are also found in oth-

er birds (Newton 1979, Greenwood 1980, Restani

and Mattox 2000) and may be related to the

amount of effort each sex spends on territory com-

petition versus raising young (Greenwood 1980), A
differential dispersal pattern has implications for

translocation projects, in that releasing males, rath-

er than females, may have a greater impact on es-

tablishing a population. However, it can be argued

that releasing only males results in a drain of fe-

males from donor populations, while this is bal-

anced by exported females if both sexes are re-

leased. Also, it may be helpful for young males to

have social discourse with young females.

As a long-distance migrant, an individual Os-

prey’s survival depends on its ability to cope with

habitats other than the breeding grounds. Thus, it

is important that translocated Ospreys develop ap-

propriate migration patterns and find suitable win-

tering areas. Band returns and satellite telemetry

(Martell et al. 2001) indicate that birds from this

Twin Cities population use migration routes and
wintering areas similar to those used by other Os-

preys from the region (Henny and Van Velzen

1972, Poole and Agler 1987, Martell et al. 1998).

The Osprey population in the Twin Cities should

continue to grow, limited mostly by available nest

sites. As Osprey populations in northern Minne-

sota and western Wisconsin continue to increase

and spread, this new urban population will likely

merge with the regional population. The most im-

portant management factor will be to maintain ex-

isting nesting platforms and continue the appro-

priate placement of new ones. It is unlikely that

urban-forestry practices will allow for the develop-

ment of enough super-canopy trees or snags for

such sites to become a factor in the management
of the Twin Cities Osprey population.
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